midblastula transition and have been shown to be essential for organizer formation and induction of goosecoid (Gsc) in the organizer. To investigate the transcriptional mechanism of Sia and Twn, we performed in vitro biochemical and in vivo transcriptional activation analyses. EMSA and DNase footprinting reveals that Sia and Twn bind as homo-or heterodimers to the proximal element of the Gsc promoter, and the homeodomain is necessary for this dimerization. In Sia, amino acids 40 -75 are critical for its transcriptional activation; in Twn, the activation domain maps to a similar position. Ongoing experiments include chromatin immunoprecipitation assays to confirm binding of Sia and Twn to the Gsc promoter in vivo as well as the identification and characterization of cofactors that may cooperate with Sia and Twn in the establishment of the organizer. Defining the mechanism by which Sia and Twn activate transcription of Gsc will further elucidate how the temporal and spatial regulatory strategies establish and maintain the Spemann organizer. Endoderm, one of the three major germ layers, forms internal organs including pancreas, liver and lung during development. A number of signaling molecules and their downstream transcription factors are involved in the process of endoderm development. In the nucleus, these transcription factors bind specific DNA sequences and regulate the expression of groups of target genes which build endoderm tissues. The exact transcriptional response in each cell must be finely and dynamically controlled depending on the exact spatial and temporal cellular context. To begin understanding these processes, we intend to use Xenopus tropicalis as a model system to study the transcription dynamics during endoderm development. We plan to apply chromatin immunoprecipitation (ChIP) analysis on genomic scale, thereby identifying target genes of major endoderm transcription factors such as GATA4 and 6, Sox17, FoxA2, Mix, and Sox7. Currently, we are designing and generating a Xenopus promoter array and testing ChIP techniques with tissue samples obtained at different stages. With these tools, we will be able to describe the transcriptional programs that underlie the endodermal lineage. Moreover, since this analysis will be carried out in different spaces and times within developing endodermal tissues, it will provide us with a unique look at how these transcriptional programs are dynamically regulated to form a complex series of tissues.
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